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EEMITED Djk

SUMMARY OF SHOT DATA, OPERATION TEAPOT

Latitude and

Shot Code Name Date Time* Area Type Longitude of

Zero Point

1 Wasp 18 February 1200 T-T-4? 762-ft Air it' 0' i1..61"
1 is0 16.114

2 Moth 22 February 0543 T-3 300-ft Tower 0 2' 63.164"
1s it' U.W"

3 Teols I March 0830 T-9b 300-ft Tower ' 22.6r"
IN 2 I?

4 Turk 7 March 0820 T-2 800-ft Tower W? 44 28.644
fie" fT' el.ofa"

S Hornet 12 March 080 T-Sa 300-ft Tower 2? at 6.6"
228 $1 81.1114

S Bee 22 March 0808 T-7-la 800-ft Tower It' 8 8.06"
In0 ' 11.1144"

7 En 23 March 1230 T-10a 67-ft Underground W ". Is$
228

°  
|t ITtl10

S Apple 29 March 0488 T-4 800-ft Tower W? it' U.f'

WWIp' 29 March 1000 T-7-4 740-ft Air T' e 1.6 "
IN* it' to to ld4J

10 HA 6 April 1000 T- 56 36,620-ft MBL Air 3t' 0@2 48.0142"

11 Post 9 April 0430 T-9c 300-ft Tower t' to Awl
IN1 ' It 1 "

12 MET 18 April 1118 F? 400-ft Tower N 4? 52.3T"221" 28 44.286"

13 Apple 2 S May 0810 T-1 500-ft Tower " 2 1.10 "

14 Zucchini 15 May 0500 T-7-la 500-ft Tower 31 86 41.301

226 622.6414"

* Approximate local time, PST prior to 24 April, PDT after 24 April.
t Actual zero point 36 feet north, 426 feet west of T-7-4.
$ Actual zero point 94 feet north, 62 feet west of T-7-4.
I Actual zero point 36 feet south, 397 feet west of T-5.
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ABSTRACT

This test was designed to determine the suitability of unmodified operational naval radar
sets for Indirect Bomb Damage Assessment (IBDA) purposes and to provide fleet person-
nel with experience in the analysis of IBDA data.

The Navy AJ-2 aircraft with a standard ASB-1 radar bombing system and an R4D-5Q
aircraft equipped with an APS-31 radar set simulated attack aircraft during five shots.
At the time of detonation, the aircraft were in a head-on flight about 7 miles from ground
zero. The presentation of the nuclear detonations on the radar scope was photographed
from approximately time zero to ten seconds after detonation. Positive results were ob-

tained from Shots 8 and 13. A detailed analysis of the available data indicates that an in-
terim IBDA capability may exist with present equipment with minor modification, provided
special attention is given to the features which produce good photographs for IBDA; that
is, correct gain setting and sufficient identifying details to plot aircraft location.
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FOREWORD
This report presents the final results of one of the 56 projects comprising the Military
Effects Program of Operation Teapot, which included 14 test detonations at the Nevada
Test Site in 1955.

For overall Teapot military-effects information, the reader is referred to the
"Summary Report of the Technical Director, Military Effects Program," WT-1153,
which includes the following: (1) a description of each detonation including yield, zero-
point location and environment, type of device, ambient atmospheric conditions, etc.;
(2) a discussion of project results; (3) a summary of the objectives and results of each
project; (4) a listing of project reports for the Military Effects Program.

PREFACE

The writer wishes to express his gratitude to the Commanding Officers of the Fleet Air-
borne Electronics Training Unit (FAETUPAC) and Composite Squadron SIX, and the men
of their respective commands for their efforts to make this project a fruitful one. In ad-
dition the writer expresses his thanks to LCDR H. Fortner for his diligent effort in hand-
ling the air-operations phase of this project.
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TEST OF AIRBORNE NAVAL RADARS FOR IBDA

INTRODUCTION

The purpose of Indirect Bomb Damage Assessment (IBDA) is to provide strike forces
an all-weather technique to estimate target damage prior to a post-strike reconnaissance.
A proven technique (Reference 1) is radar-scope photography. With suitable radars and
bomb yields, data can be obtained which may give ground zero and height of burst. Oper-
ationally, the height of burst can be obtained from a time-of-fall device, or reliance can
be placed upon the fuze system which has an accuracy greater than that provided by in-
terpretation of radar-scope photographs. Yield can be obtained by other means; e. g.,
fireball photography, Bhangmeter, or time to the second maximum of the thermal pulse.
Thus, the location of ground zero is the only parameter for damage assessment which
must be evaluated reliably from radar photography.

Objectives. The main objective of this project was to test the IBDA capability of
airborne radars in naval aircraft and determine the steps required to improve this ca-
pability. Radars tested were unmodified versions of the APS-31 search radar and ASB-1
bombing system. The latter has an APS-30 series radar with associated computers.

A secondary objective was to provide operational experience for fleet personnel, to
develop IBDA operating techniques for inclusion in fleet doctrine, including in-flight pro-
cedure, instructions for radar operation, and interpretation of radar photography.

Background and Theory. In all previous tests since Operation Greenhouse, the
United States Air Force (USAF) has explored various means to develop an all-weather
IBDA capability (References 1, 2 and 3). A significant portion of this work was centered
around radar-scope photography; that is, photographing the radar presentation during the
early times after the detonation (times less than 30 seconds). These photographs exhibit
a point return at zero time (provided the antenna is pointing nearly directly at the zero
point), a horseshoe pattern for about 10 seconds after zero time, and a less-descriptive
return for the next 30 seconds. From them, height of burst and ground zero can be ob-
tained with sufficient accuracy to be of operational importance.

The earlier tests indicated that the desirable radar frequencies for IBDA work are
X and K. bands. Although radar sets operating in the latter band had a scan rate greater
than the X-band sets, no particular advantage was obtained with this equipment over the
standard X-band variety (Reference 3). Further, it appeared that the optimum aircraft
positioning was obtained when the antenna axis was at a 500 angle to the horizontal plane
containing the zero point.

The presently accepted explanation for the mechanism which gives the radar return
is that the earth or water broken up by the shock wave increases the reflective properties
of the matter around the fireball and thereby enhances the return (Reference 4). Recent
work (Reference 5) indicates that a stronger return can be obtained from an ionized region
exhibiting considerable turbulence. More work must be done to provide a complete ex-
planation.

9
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PROCEDURE

Participating aircraft were under the command of Air Force, Pacific Fleet, and were

based at the Naval Air Station, San Diego. The AJ-2 aircraft were attached to Composite
Squadron, VC-6, and the R4D-5Q to the Fleet Airborne Electronics Training Unit. The
AJ aircraft were equipped with an ASB-1 radar bombing system and the R4D with an
APS-31 radar, both possessing only a forward-looking antenna.

Radar. The two radar systems used operate in the X-band at a frequency of 9,375
megacycles; their characteristics are given in Table 1. The ASB-1 is capable of an

extremely rapid scan rate, 600 "looks" per minute, when the 25-degree sector scan is

TABLE 1 .ADAR CHARACTERISTICS

Radar Set APS-31, ASB-1
Frequency 9375 . 55 Mc
Peak Power 52 kw (minimum)
Pulse Width 0.5 psec or 4.5 kisec
Pulse Repetition 800 or 200 pulses/sec
Antenna Parabolic with horn
Scan Rate:

Fast 40-50/min at 150" sector
90-100/m at 60" sector
230/min at 25" sector

Slow 16-20/min at 150" sector
45-55/min at 0 sector

used in conjunction with the precision expanded view. Under normal operation, the radar

pres3ntation is displayed on a 5-inch PPI scc.ie and is photographed with a Fairchild CR- la
camera; when the 25-degree expanded position of the ASB-1 is utilized, the "B" scope is
photographed.

The APS-31 radar was operated at 150-degree sector scan for Shots 4, 8, and 12, and
at 25-degree sector scan for Shot 13. The ASB-1 equipment was operated on 25-degree

expanded view for Shot 4 and on 150-degree sector scan on Shots 6, 8, and 12.

Radar Photography. The cameras associated with either system are capable of auto-

matic and manual operation. On automatic operation, the ASB-1 camera-cycle time is
10 frames/minute, and on manual operation is 40 frames/minute. With the APS-31 set,
the cycle time for automatic operation is 20 frames/minute and as high as 120 frames/
minute on 25-degree sector scan. To improve the cyclic rate and reliability, two cameras
were installed on the APS-31 radar for all events except Shot 4. One camera was operated
automatically on the complete sweep, while the other was manually operated on the half
sweep. This procedure permitted scope photography on the clockwise and counterclockwise
portions of the sweep.

Initial interpretation of the film was performed by FAETUPAC and VC-6 personnel.
The final analysis was performed by radar interpreters at the Naval Photographic Inter-
pretation Center, Anacostia, D. C.

Aircraft Positioning. The participating aircraft were flown from San Diego by navi-
gational aids to the Nevada Test Site vicinity. The final positioning of the AJ aircraft was
accomplished by the ASB bombing system in conjunction with ground-radar reflectors and

beacons. The R4D positioned itself by radio and visual fix whenever possible over Indian
Springs Air Force Base and continually by airborne-radar fixes in conjunction with radio
bearings to H-hour position.

10
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The position of each aircraft is described in the following paragraphs by event and
summarized in Table 2. It should be noted that the positioning of the R4D was dictated
by service ceiling and aircraft safety. The maximum of this aircraft is 14,000 feet msl.

Shot 4. The AJ-2 flew at an altitude of 30,000 feet msl on a 090-degree true head-
ing inbound and was located on a point 7 miles west of ground zero at H-hour. The air-
craft continued on this course for about 30 seconds, executed a 90-degree right turn, and
returned to San Diego via Las Vegas.

The R4D flew at an altitude of 11,500 feet msl on a 327-degree true heading and was
located at a horizontal -ange of 7 miles at H-hour. The aircraft continued on this course
for about 32 seconds, executed a 90-degree right turn, and returned to San Diego via Las
Vegas. In this shot and all others, the aircraft maintained an inbound heading until shock
arrival and then executed the necessary right turns.

Shot 6. Two AJ aircraft were to participate in this event; however, one aborted due
to mechanical difficulty. The other flew at an altitude of 34,000 fet on a 311-degree true
heading inbound and was positioned at 10 miles southeast of ground zero at H-hour.

TABLE 2 SUMMARY OF AIRCRAFT POSITIONNO

Shot Altitude Heading Groial Distance Aircraft Sadar

feet Mal feet

4 30,000 090" true 35,000 AJ-2 ASB-I
11,500 327" true 35,000 R4D-5Q APS-31

6 34,000 311" true 53,000 AJ-2 ASB-I

8 30,000 090" true 35,000 AJ-2 ASB-l
11,500 300" mag. 35.000 R4D-5Q APS-31

12 31.000 317' true J5,000 AJ-2 ASB-i
12,000 295' mag. 53,000 R4D-SQ APS-31

1S 12.000 300' mag. 35.000 R4D-,Q APS-Si

Shot 8. The flight pattern described under "Shot 4" was repeated for this shot.
Shot 12. One R4D aircraft flew at an altitude of 12,000 feet msl on a southeast

heading (295-degree magnetic) and was located at 10 miles from ground zero at H-hour.
One AJ-2 aircraft flew at an altitude of 31,000 feet msl on a 317-degree true heading
and was located 7 miles from ground zero at Il-hour. The other AJ aircraft aborted
due to mechanical difficulties.

Shot 13. One AJ aircraft aborted due to mechanical difficulties and the other
missed the target sufficiently to give negative results. The R4D aircraft was in position.

RESULTS AND DISCUSSION

This project represented the first attempt to use Naval Aircraft radar systems to
obtain IBDA radar-scope photography. Although some data was obtained, equipment
failures often curtailed flights and data collection. In addition, the operational proce-
dures for use of the radars were not optimized for IBDA photography, especially for
kiloton-range detonations at the Nevada Test Site.

Radar Photography. S h o t 4. The camera magazine jammed shortly before zero
time on the APS-31. However, the radar operators did not observe any results on the
scope.

On the ASB-1, the radar was set on the 25-degree precision expanded view (see

11
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Figure 1 ASB-1 presentation on 25 ° expanded view
Shot 4. The circled section is ground zero.

Figure 2 APS-31 presentation of Shot 8. Points A, B, C, and
D are: Shot 4 area, blast return, radar reflector and Shot 13
tower, respectively.

12
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Figure 1 for result). Due to low gain and high distortion the result was negative.
Shot 6. Only one of the two participating AJ aircraft reached the target area.

Due to low gain and a camera-cycle time of 10 seconds (manual operation), no results
were obtained.

Shot 8. In this event, two cameras were used to photograph the scope of the
APS-31. The two radar operators reported seeing the burst on the radar screens at
H + 0.1 seconds (see Figure 2). One and a half seconds later, there was no evidence

of the burst-again pointing out the necessity for a high-gain setting. The visual ob-
servations on the ASB-1 indicated that at H + 0.5 seconds, a horseshoe formation was
discernible on the radar-scope; however, due to low radar power (about 50 percent of
normal) the image rapidly disappeared.

Shot 1 2. On the APS-31 two cameras were again employed; however, one maga-
zine was not properly engaged to the camera. This camera gave negative results. Ra-
dar malfunction did not permit sector sweeps, and photographs were obtained by hand
triggering during a portion of the total sweep. No results were obtained.

One AJ aircraft reached the target area and obtained negative results because of
low gain settings.

Shot 13. Only the R4D participated in this event. The two cameras photographed
the presentation on the APS-31 radar-scope at the rate of 2 frames/second. Evidence
of the burst was discernible on the scope for several seconds (see Figures 3 and 4),
but the narrow sector precluded an analysis to determine the location of ground zero.

Discussion. The data was subjected to an analysis by radar-photo evaluators, uti-
lizing procedures outlined in OPNAV Instruction 03150.8A. The results were unsatis-
factory. Insufficient photographic coverage (time-wise) of the burst, poor distribution
of the targets on the radar-scope, and improper gain settings (resulting in poor target
definition) made it extremely difficult to plot the photographs of the radar-scope. As a
result, ground zero could not be determined within an acceptable margin of error.

To a large degree these difficulties can be attributed to insufficient experience and
inadequate equipment. For the kiloton-range detonations observed, the burst presenta-
tion had a short lifetime on the scope, and therefore, the system must be capable of re-
cording at least one picture per second. Secondly, the terrain of the Nevada Test Site
presents a most difficult radar problem, in that the area is barren of identifiable targets
for plotting and provides considerable ground clutter. The short-duration condition Im-
poses the requirement of a narrow sector scan, about 30 degrees, which is in conflict
with adequate area coverage for mapping purposes.

Also, to obtain satisfactory piutures for IBDA, a medium to high gain should be
employed to distinguish the burst return from ground clutter. The results of a high-gain
return are shown in Figures 3 and 4. Although the return is recognizable, insufficient
mapping data was obtained to make a satisfactory analysis.

CONCLUSIONS

The results clearly confirm previous USAF tests that to obtain good IBDA photo-
graphs a high-gain setting must be utilized in conjunction with a camera speed of about
120 frames/minute. For the radar equipments tested, it appears that a 25-degree sec-
tor scan is the most desirable for the first five seconds after the detonation, followed
by return to maximum available coverage, preferably 360 degrees.

With proper crew indoctrination and operating procedures, either radar set may
provide an interim IBDA capability.

13
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Figure 3 APS-31 Radar Figure 4 APS-31 Radar photog-
photography, Shot 13. raphy, Shot 13. one frame later

than Figure 3.

To observe the burst directly at early times, for kiloton-range detonations, a sweep

rate of 0.2 seconds and equivalent film speed (10 frames/second) wou.d be required.

RECOMMENDATIONS

Further participation and experimentation is required by the Navy before an opera-

tional IBDA capability can be attained.
A standard operating procedure for each tested radar set should be prepared for

fleet use.
Additional research into the phenomenology associated with the radar return is re-

quired.

14

SECRET



REFERENCES
1. Boone, H. F. ; "Operational Tests of Radar and Photographic Techniques for

IBDA"; Project 6.4, Operation Tumbler-Snapper, WT-534, August 1951; Wright Aero-
nautical Developmeni Center, Dayton, Ohio; Secret Restricted Data.

2. James, F. E.; "IBDA Phenomena and Techniques"; Project 6.2, Operation
Upshot-Knothole, WT-751, September 1951; Wright Aeronautical Development Center,
Dayton, Ohio; Secret Restricted Data.

3. Keeling, G. G. ; "Interim IBDA Capabilities of Strategic Air Command"; Project
6.3, Operation Upsnot-Knothole, WT-752, January 1955; Strategic Air Command, OAFB.
Omaha, Nebraska; Secret Restricted Data.

4. Vitro Corporation of America, New York, New York; "Final Engineering Report
Study of IBDA"; Report No. KLX-1659, December 1953; Secret Restricted Data.

5. Villars, F., and Welsskopf, V. ; "Scattering of Electromagnetic Waves by Tur-
bulent Atmospheric Fluctuations"; Physical Review, Volume 94, Page 232, 1954; Un-
classified.

15-16

SECRET



DISTRIBUTION

Military Distribution Categories 5-60 and 5..Yi

ARMY ACTIVITIES 4? Di recto~r ,) p u w'x.ons ;evelupment ,ffice,

Headqarters, C A , Ft. blie o, Tex. A'17N:

Asat. Dep. Chief of Staff for Military Operations, D/A,
Wasr.inton 2,, D.C. A'CN: Aest. Executive (N&SW) 43 Cocc.ndnt, F'oe deel Ar'y t1otlte uf Rwa,

Chief of Research and Developmnt, D/A, Washington 25, lter 96. AM, Mdial Cenater, W esirgton :n, D..
D.C. ATTM: Atomic Division ,:N Ir: ., o! Cd ce

3 Chief of Ordnance, D/A, Washington 25, D.C. ATTN: 4,5 (',Lndat, heia Co-s School Chem¢al Irpe
0qDTX-AR Training C-r. id, t.* MClellan, A.ls.

Chief Signal Officer, D/A, PW Division, Washington - ,e47. leearlh wd ' avleerin.: Cor d,

25, D.C. AMT7: SIGO-8 Ar.7 Ce-l cal Center, Md . A7.7;: end F -., 'or FW d
5 The Surgeon eneral, D/A, Washington 25, D.C. ATMfN: A:on-ToxCl Moter ,d

Chief, R&D Division 4e--49 Co-snc:rg enecol, Aberdeen i]o.Irg ro s~ds, F .
A-7 Chief Chemical officer, D/A, WaohLngtor. 25, DC. A'f'N: fcc Director, Blestcs F reag Idborato,.

3 The Quartermaster General, D/A, Washington 25, D.C. 50 Cr-- ,, eneratl, The (ireer en'er, F'. celvoir,
AT'I: Research and Development Div.

-19 Chief of EngineersA, D Wahington 25, D.C. ATTN: '1 . A:'. A'.focnc, danee IteceSchua
fl/A, 51 Ccxnd:r,, officbr, ilg Resrieearch- and Ikevelopment

13 Chief of Trhneportation, Military Plannin an Intel- Latora"-r. F-. 1,elvoir, Vf. A=,,: C Ief, Tezhnlcal
ligence Div., Washington 25, D.C. intelgie e r, z rouh

14-16 Come ng General, Headquarters, U. S. Continental AT,
Ara5 Comad, Ft. Monroe, Va. 53 C , Mr - dsal PesearcLaborer,

17 President, Board #1, Hoadquarters, ContinenteaL Ara 53 C .,l 0!: , N*.
Cimad, Ft. Sill, Okla. 'i4-5 Co nding 'ffIer, aca Corps Chs:cal a.nd Radio.

18 President, Board #2, Headquartsre, Continental Are ogcel Lecoretert, Art' The.Ical Ceta , Mi. Andadi:

Cmi nd, Ft. Dios, Ky. -sch. LibrarM

19 President, Board #3, Headquartera, Continental Are 1 e, . .lbr
Coinnd, Ft. Hng, Ga. = ndng Officer, Transortutlon R&D Station, Ft.

20 President, Board #4, Headqarters, Continental ArE 'a.
S oemlani, Ft Blis, Te rzn ,7 Corandant, Tha lrantportation School, Ft. E:etls, 'ai .Commn, F. Bliee, Ta. ATTN: oecjfrty and lnformatton Officer2, Co anri Gerald, dequer 8, U. S. Director, Tecli.'ra. Documents Center, Evans SignalGovernor's il-a, Nov Y'ork 4, N.Y'. Laboratory, Folmr, 1.J.

22 Comanding General, Headquarters, Second U. S. Arp aore-tor, Wae-ay& per , nt Ston, PC Box ,
Ft. George 0. Meade, Md. Vickstrg, Mloo. A : Lbrary23 Cominding General, Headquarters, Third U. S. Ar, 6 Director, Operato, Reberch Office, Johns .o:krns
Ft. McPherson, Ga. ATiN: ACofS, G-3 Unlice' O ty, 7_10G A e. , Civy Ch se, M .

24 Coacuding General, Badquarterb, Fourth U. S.AW wee'lngton iL, 'C
Ft. Sam Houston, Tex. ATTN: 0-3 Section n

25 Commding General, Headquarters, Fifth V. S. Arp, 61-62 Comnding Q-onral, Q.ar-terime ter Research .nd Develop-
1660 Z. Hyde Park Blvd., Chic 4 15, Ill. zirt Coaunrd, Quartermeter Research and Development

26 Commanding General, Headquares, Sixth U. S. AroW, Center, Natick, Mnss. AlTT': C Liaison OfficerP6eoidia of Sn Francsco, Sea Fdrqoulo, Calif. 63 Coonndant, The Ara' -r AvIation School, Ft, Fucker, Ala.

ATTN: AMDCT-4 64 President, Board No. 6 Ctr)NAC, Ft. Bucker, Ala.
27 Comading General, U.S. Ars' Caribbean, Ft. Amdor, 4, Cawnding Offlcer, Dilmo:a, "rinance Fize Laboratoriae,

C.Z. ATTN: Cml. Off. Washinton :5, 1. C.
28 C iading General, USAFFANT & MDPF, Ft. Brookvs,

Puerto RicO NAVI; Ar,"71TI&
29 Commiiog General, Southern Europeen Took Force,

APO 168, Nev York, N.Y. ATN: ACefS, c-3
30 Conder-in-Chlef, Europoen CoWMA, APO 128, New 66-67 Chief of Naval O:re'.Ins, D/N. Wasb.ngtoor 2, D.C.

York, N.Y. ATTN. 1:P-36
31 Comding General, U.S. Arcw Forces Far But (main), 66 Chief of Naval Qlerc s, 0!', Wahington 25, D.C.

APO 343, San Francisco, Calif. AT'TN: AWOfS, G-3
32 Comanding Genral, U.S. AM~ Alaska, Am 942, Seattle, ATM; OP-03omb. 69 Director of Natal Intelligen:e, C/', Washington 25,

33-34 Comnding General, U.S. ArsW Surop., APO 403, Now D.C. A":4 O-eh2V
York,70 Chief, Bureau of' dicin and Surgery, /N, Washington25, D.C. ATIN: Special Weapons Defense Div.

35-36 Comnding General, U.S. Aroy Palfic, AO 98, San 71 Cief, Bureau of Ordnance, DIN, Washington 25, D.C.
renieco, Calif. ATTNI C ., 0ff. 72 Chief Of Naval Pers nel, D/N, Washington 25, D.C.

37 Comandant, Comm and General Staff College, Ft. 73-74 Chief, Bureau of Ships, D/N, Waehington 25, D.C. ATTN:
Leavenworth, Kmn. AM: ALLS( AS)

38 Corimant, Arva2 War College, Carlisle Barracks, Pak. Code 348
ATTN: Library 75 Chief, Bureau of Yards and Docks, D/N, Waeshington 25,

oat, e Atl dD.C. A".: f44c39 Comandant, The Artillery ad Guided Missile School, 76 Chief, Bureau of Supplies and Accounts, D/N, Washing-Ft. Sill, Okla. ton 25, D.'.
40 Secretary, The Antiaircraft Artillery and Guided Micile 77-78 Chief, Bureau of Aerorauti c, D/N, WaehIngton 25, D.C.

School, Ft. Blies, Tes. ATT: Maj. Gregg D. Breitegan, 7y Chief of Naval Research, Department of the Nvy
Dept. of Tactics and Cometnod Arms Washington P5, D.C. A.TN: Code 811

i1 Commanding 3eneral, Afnr Medical Service School, 80 C Oander-In-Chief, J.3. pacific Flot, Float Feet
Brooke Army Medical Center, Pt. Sam Houstone, Tex. Office, Oan Francisco, Calif.

17

SECRET



SECRET
1 Coander-in-hief, U.3. Atlantic Fleet, U.S. Naval 125 Commander, Air Defense Commnd, Ent AFB, Colo.

Base, Nrfolk 11, V. 16-127 Research Directorate, Headquarters, Air Force Special
89-85 Conmandant, U.S. Marine Corps, Washington 25, D.C. Weapons Center, Kirtland Air Force Base, New Mexico.

ATTN: Code AO3N ATTN: Blast Effects Research

86 President, U.S. Naval War College, Newport, R.1, Ld Assistant Chief of Staff, Installations, Headquarters,
87 Superintendent, U.S. Naval Postgraduate School, USAF, Washington 25, D.C. ATTN: AFCIE-E

Monterey, Calif. 129 Comander, Air Pesearch and Development Comtnd, PC

88 Contanding Officer, U.S. Naval Schools Cotmand, U.S. Box 1395, Baltimore, Md. ATTN: RDDN

Naval Station, ?reasxro Island, Sen Francisco, 130 Commander, Air Proving Ground Command, Eglin AFR, Fi.

Calif. ATTN: AdJ./Tech. Raport Branch
89 Commanding Officer, U.S. Fleet Training Center, Naval 131-13; Director, Air University Library, Maxwell AFB, Ala.

Base, Norfolk 11, Va. A7T?: f;pecial Weapons School 133-140 Commender, Flying Training Air Force, Waco, Teax.

90-91 Commanding Officer, U.S. Fleet Training Center, Naval ATTN: Director of Observer Training

Station, San Diego 36, Calif. ATTN: (514'? School) 14i Comander, Crew Training Aii Force, Randolph Field,

)2 Commanding Officer, ".S. Naval Deaage Control Training Tex. A'WCN: 2-TS, DCS/O

Center, Naval Base, 11.iladelphIa L-, Pa. AWTN: ABC 14-143 Contandant, Air Force School of Aviation Medicine,

Defense Course Randolph AFB, Tex.

93 Commander, U.S. Naval Ordnance Laboratory, Silver 144-149 Comander Wright Air Development Center, Wright-

Spring 19, Md. A'N: EF Patterson AFB, Dayton, 0. AWCN: WCObI

, Commander, U.S. Naval Ordnance Laboratory, Silver 15U-151 Commander, Air Force Cambridge Research Center, IZ

Spring 19, Md. ATTN: ER Hanscom Field, Bedford, Mss. AWCN: CRQST-2

95 Comender, U.S. Naval Ordnance Laboratory, u!lver 152-154 Contander, Air Force Special Weapons Center, Kirtland

Spring 19, Md. ArN: P AFB, N. Max. ATTN: Library

96 Commander, U.S. Naval Ordnance Test Station, Irnyokern, 15, Comnder, Lowry AFB, Denver, Colo. ATTN: Department

China Lake, Calif. of Special Weapons Training
,7 Officer-in-Charge, U.S. Naval Civil Engineering Rea. 156 Commander, lO09th Special Weapons Sqiadron, Head-

and Evaluation Lab., U.S. Naval Construction Bat- quarters, USA, Washington 25, D.C.
alion Center, Port Hueneme, Calif. A- M: Code 753 157-158 The PAND Corporation, 1700 Main Street, Santa Monia,

'8 Commanding Officer, U.S. Naval Medical Research Inst., Calif. ATT: Nuclear Energy Division

National Naval Medical Center, Bethesda 14, Md. ltG Contender, Second Air Force, Barksdale AB, Louisiana.

99 Director, Naval Air Experimental Station, Air ATTN: Operations Analysis Office

Material Center, U.S. Naval Base, Philadelphia, 160 Comemnder, Eighth Air Force, Westover AB, Mass. ATTN:

Penn. Operations Analysis Cffice

100 Director, U.S. Naval Research Leboratory, Washington 161 Commander, Fifteenth Air Force, March AFB, Calif.

25, D.C. AWNS: hMre. Katherine S. Case ATTi: Operations Analys:s Offce

101 Director, The Material Laboratory, New York Naval Sip- 1'- Commander, Western Development Div. (APBC), 10 Box 242,

yard, Brooklyn, N. Y. Inglewood, Calif. ATTN: WDGIT, Mr. B. i. Weitz

102 Commanding Officer and Director, U.S. Navy Electronics
Laboratory, San Diego 52, Calif. OTE DEiABTM GF DEF ME ACTIVITIES

103-106 Comnding Officer, U.S. Naval Radiological Defense
laboratory, San Francisco 24, Calif. ATTN: Technical
Information Division 13 Asst. 3ecretary of Defense, Research and Development,

107 Comanding Officer end Director, David W. Taylor Model D/D, Washington 2%, D.C. AT71: Tech. Library

Basin, Washington 7, D.C. ArTN: Library 164 T'.3. Docucunts Officer, CffIce of the U.S. National

108 Comnder, J.S. Naval Air Develooment Center, Johns- MIitary Representative, SHAPE, Air 1,5, New York,

vlle, Pa. N.Y.

109 Commnding Officer, Clothing Supply Office, Code ID-C, I5 DIrector, Weapons Systems Evalation iroup, 05D, Rm

3rd Avenue and 29th St., Brooklyn 32, N.Y. [Elot, Pentagon, Washington 2S , D.C.

110 Commandant, U.S. Coast Guard, 1300 F St. N.W., 16 Armed Forces Explosives Safety Board, D/D, Building

Washington 25, D.C. Ars : u I, 1-7. Gravelly PoInt, Washington 25, D. C.

111 CINCPAC, Fleet Poet OffIce, cun Francisco, Cal 1 7 Commandant, Armed Forces Staff College, Norfolk 11,

112 CIxmander, Norfolk Naval Sripyard, Portsmout, a . 'a. ASPIN: Secretasry

ATT2 Code: 270 1' Commander, Field Command, Armed Forces Special
Weapons Prolect, EC Box 5100, Albuquerque, N. Max.

AIR FORCE ACTIVITIE&S 16; Commrander, Field Commnd, Armed Forces Special
Weapons Project, P0 Box 'lOO, Albuquerque, N. Mex.

113 Aset. for Atomic Energy, Headquarers, USAF, Washing- AT'N: Technical Training Group

ton 25, D.C. ATTN: DCS/c i0-17 Corrnder, FC, AF/JWP, Pv Box 5100, Cibuquerque, N.

114 Director of Operations, Headquarters, USAF, Washington Mex. ,TN: Chief of Staff, Weupons Effects Tests

25, D.C. ArN: Operations Analysis 172-182 Chief, Armed Forces Special Weapons Project, Washington

115 Director of Plans, Headquarters, 17SAF, Washington 2,, 2t, D.C. ATTN: Documents Library Branch

D.C. ATTN4: War Plans Div. 183 Conmanding General, Military District of Washington,

116 Director of Research and Development, DCS/D, Headquarters, Room 1543, Building T-7, 3revelly Point, Va.

USAF, Washington 25, D.C. AT'CN: Combat Components
Div.

117-118 Director of Intelligence, Headquarters, USAF, Washing- ATOMIC ENERGY CO4IISSICN ACTiVITIES

ton 25, D.C. AWN: AFOIN-IB2
119 To Surgeon General, Headquarters, USAF, Washington 25, 184-186 U.S. Atomic Energy Cmesion, Classified Tochnical

D.C. ATTN: Bio. Def. Br., Pre. Med. Div. Library, 1901 Constitution Ave., Washington 25, D.C.
120 Asat. Chit of Staff, Intelligence, Headquarters, U.S. ATTN; Mrs. J. M. O'Lary (For DMA)

Air Forces Europe, APO 633, New York, N.Y. ATTN: 187-188 Los Alamos Scientific Lboratory, Report Library, PO
Directorate of Air Targets Baz 1663, Loe Alamos, N. Mez. ATTN: elen Redman

121 Comander, 497th Reconnaisbance lechnical Squadron 189-193 Sandia Corporation, Classified Document Division,

(Augmented), APO 633, New York, N.Y. Sandia Base, Albuquerque, N. Ma. ATTN: Martin
122 Commander, Far East Air Forces, APO 925, San Franclsco, Lucero

Calif. AWNS: Special Asst. for Damage Control 194-196 University of California Radiation Laboratory, P0 Box

123 Commsnder-in-Chief, Strategic Air Command, Offutt Air 808, Livermore, Calif. ATTN: Clovis S. Craig

Force Base, Omaha, Nebraska. ATTN: Special Weapons 197 Weapon Data Section, Tecanical Information Service Ex-

Branch, Inspector Div., Inspector General tension, oak Ridge, Tenn.

124 Comander, Tactical Air Comtnd, Langley AFB, Va. 198-225 Technical Information Service Extension, Oak Ridge, Tenn.

ATTN: Documents Security Branch 18 (Surplus)

SECRET
RESTRICTED DATA


